Introduction
Rice [Oryza sativa (L.) ] is one of the most important staple food crops in the world. However, more than 90 per cent of rice is consumed in Asia, where it is a staple food for a majority of the population, including the 560 million hungry people in the region (Mohanty, 2013) . In Asia, more than two billion people are getting 60-70 per cent of their energy requirement from rice and its derived products. Among the rice growing countries, India has the largest area (42.27 m ha) and it is the second largest producer (105.24 m t) of rice next to China (144 m t).
With an average productivity of 2.49 t ha -1 , though increasing marginally, but is still well below the world's average yield of 4.36 t ha -1 (FAOSTAT Database, 2014) . At the current population growth rate (1.5 %), the rice requirement of India by 2025 would be around 125 m t (Kumar et al., 2009) . The importance of continuing to develop new rice varieties to guarantee India's food security and support the region's economic development needs no special emphasis. Varieties play a vital role in maximizing of yield by improving the input use efficiency. The adverse effect of late transplanting can also be minimized by selecting suitable cultivar as magnitude of yield reduction varies with the rice cultivars. Plant population exerts a strong influence on the rice growth and grain yield, because of its competitive effects, both on the vegetative and reproductive development. Optimum plant spacing ensures plants to grow properly both in their aerial and underground parts through utilization of solar radiation and nutrients, therefore proper manipulation of planting density may lead to increase in the economic yield of transplanted rice. Balanced fertilization right from the very beginning of crop growth is utmost essential to achieve better harvest of crop (Singh and Namdeo, 2004) . As about 40 percent of yield increase is accounted against fertilizer use, the fertilizer recommendations should be matched to the basic soil fertility, season, target yield, climate etc. (Dakshina Murthy et al., 2015) . Excessive use fertilizer nutrient implies increase in cost and decrease of returns and risk of environmental pollution. On the other hand under use of nutrients depress the scope for increasing the present level of nutrients to the economically optimum level to exploit production potential to a larger extent (Singh et al., 2001) . Usually, rice yield declines when transplanting is delayed beyond the optimum time (Ologunde, 1987) . The optimal date of transplanting of any field crop depends on the environmental conditions required for good growth and development. The farmer therefore seeks to manage the relationship between the crop and its environment in order to optimize growth and yield.
The present study is proposed to study nutrient uptake of rice varieties as influenced by combination of plant density and fertilizer levels to under late sown conditions. Ramana et al., (2007) ; Malla Reddy and Padmaja (2013) ; Bhanurekha et al., (2015) .
Materials and Methods

Field
Data pertaining to grain yield of rice revealed that significantly higher grain yield (6494, 6647 and 6570 kg ha -1 ) was obtained in (T 9 ) viz., P 3 (15 cm × 10 cm) in combination with F 3 (195-86-90 , N, P 2 O 5 and K 2 O) which was at par with (T 8 ) viz.,P 3 (15 cm × 10 cm) in combination with F 2 (153-59-68, N, P 2 O 5 and K 2 O) (6341, 6532 and 6437 kg ha -1 ) with respect to rest of the treatments. Significantly the lowest grain yield was obtained with (T 1 ) viz., P 1 (20 cm × 20 cm) in combination with F 1 (111-32-45, N, P 2 O 5 and K 2 O) (4092, 4239 and 4165 kg ha -1 ) when compared to other treatments. The higher grain yield might be due to the fact that higher levels of NPK led to adequate supply of nutrients to the plant resulting in better growth which in turn led to better physiological process and movement of photosynthates to sink.
The higher yield in closer plant geometry might be due to more panicle bearing shoots m -2 , number of spikelets panicle -1 , filled spikelets panicle -1 and 1000-grain weight (Yadav, 2007, Navneet Aggarwal and Avtar Singh, 2015) . Further, higher LAI at closer spacing might have helped the rice plants to utilize the light more efficiently resulting in higher yields (Rammohan et al., 2000) . The interaction effect of varieties and plant density in combination with fertility levels on grain yield during both the years and pooled means was found to be non-significant.
Straw yield (kg ha -1 )
During both the years, planting density, fertilizer levels and varieties significantly influenced the straw yield (Table 1) .
It was observed that higher straw yield was recorded during second year than first year and it may be attributed to congenial weather parameters and yield attributes during kharif 2015.
The Mukesh et al., (2013) ; Malla Reddy et al., (2014) ; Bhanurekha et al., (2015) .
Data pertaining to straw yield of rice revealed that, significantly higher straw yield (8036, 8252 and 8144 kg ha -1 ) was obtained in (T 9 ) viz., P 3 (15 cm × 10 cm) in combination with F 3 (195-86-90 , N, P 2 O 5 and K 2 O) and found on par with (T 8 ) viz., P 3 (15 cm × 10 cm) in combination with F 2 (153-59-68, N, P 2 O 5 and K 2 O) (7915, 8127 and 8021 kg ha -1 ) compared to rest of the treatments (Table 1) . Significantly the lowest straw yield was obtained with (T 1 ) viz., P1 (20 cm × 20 cm) in combination with F 1 (111-32-45, N, P 2 O 5 and K 2 O) (5252, 5389 and 5321 kg ha -1 ) when compared to other treatments. The increase in straw yield might be due to the fact that higher levels of NPK led to adequate supply of nutrients to the plant resulting in better growth which in turn led to better physiological process and movement of photosynthates to sink. Significant effect on straw yield of varieties might be due to their significant influence on plant height and tiller number as the straw is the product of these two parameters. Similar results were reported by Patra and Nayak (2001) , where closer spacing of 10 × 10 cm recorded significantly higher straw yield than the wider spacing. This might be due to vigorous growth (plant height) with increase in N level, resulted in higher straw yield. Similar results were reported by Chopra and Chopra (2004) and Sandhya kanthi (2012).
The interaction effect of varieties and plant density in combination with fertility levels on straw yield during both the years and pooled means was found to be non-significant. 
Nutrient uptake studies
The pooled means of nitrogen uptake of MTU 1010 was 17.54 kg ha -1 at 30 DAT, 52.46 kg ha -1 at 60 DAT, and 125.46 kg ha -1 at harvest (grain + straw). The uptake of nitrogen was on par between varieties Pradyumna and Rajendra. The nitrogen uptake increased with age of crop and the highest nitrogen uptake was observed at harvest. Nitrogen uptake is the product of nutrient content and dry matter production. Nitrogen uptake by crop was significantly influenced by varieties, plant density in combination with fertility levels during both the years of study ( Table 2 ). The interaction effect was non-significant.
Perusal of the data revealed that total mean uptake of nitrogen was higher (125.46 kg ha -1 ) with MTU 1010. The mean per cent increase in N uptake with MTU 1010 over Pradyumna and Rajendra was 18.7 and 29.9 respectively. These results are in agreement with the findings of Prasada Rao et al., (2011), Malla Reddy and Padmaja (2013) and Tauseef et al., (2015) .
Among the treatments the highest nitrogen uptake was obtained with (T 9 ) viz.,P 3 (15 cm × 10 cm) in combination with F 3 (195-86-90 , N, P 2 O 5 and K 2 O) and was significantly superior to P 2 (15 cm × 15 cm) and P 1 (20 cm × 20 cm) at all stages of crop growth ( Table  2) followed by (T 8 ) viz.,P 3 (15 cm × 10 cm) in combination with F 2 (153-59-68, N, P 2 O 5 and K 2 O) which were found on par. The lowest nitrogen uptake was recorded in (T 1 ) viz., P1 (20 cm × 20 cm) in combination with F 1 (111-32-45, N, P 2 O 5 and K 2 O) at all stages of crop growth.
The highest nitrogen uptake was mainly attributed to proportionate increase in dry matter production and increase in total biological yield (grain + straw yield) which ultimately increased the total uptake of nitrogen. These results in conformity with research results, where high density planting recorded more nitrogen uptake than low density due to higher biomass production (Pal et al., 2005) and Navneet Aggarwal and Avtar Singh (2015 The phosphorus uptake increased with age of crop and the highest phosphorus uptake was observed at harvest. Phosphorus uptake is the product of nutrient content and dry matter production. Phosphorus uptake by crop was significantly influenced by varieties, plant density in combination with fertility levels during both the years of study (Table 3 ). The interaction effect was non-significant.
Perusal of the data revealed that total mean uptake of phosphorus (grain + straw) was higher (29.14 kg ha -1 ) with MTU 1010. The mean per cent increase in P 2 O 5 uptake with MTU 1010 over Pradyumna and Rajendra was 21.9 and 25.8, respectively. A progressive increase in the P uptake was observed with added levels of nitrogen up to the highest level (Sandhya kanthi, 2012).These results are in agreement with the findings of Sri Ranjitha (2011).
Among the treatments the highest phosphorus uptake was obtained with (T 9 ) viz.,P 3 (15 cm × 10 cm) in combination with F 3 (195-86-90 , N, P 2 O 5 and K 2 O) and was significantly superior to P 2 (15 cm × 15 cm) and P 1 (20 cm × 20 cm) at all stages of crop growth followed by (T 8 ) viz., P 3 (15 cm × 10 cm) in combination with F 2 (153-59-68, N, P 2 O 5 and K 2 O) which were found on par (Table 3) . The significant increase in P uptake might be due to higher root proliferation of the crop. These results are similar to the findings of Navneet Aggarwal and Avtar Singh (2015 at harvest (grain + straw) which was significantly superior over Pradyumna and Rajendra. The potassium uptake increased with age of crop and the highest potassium uptake was observed at harvest.
Potassium uptake is the product of nutrient content and dry matter production. Potassium uptake by crop was significantly influenced by varieties, plant density in combination with fertility levels during both the years of study (Table 4 ). The interaction effect was nonsignificant.
Perusal of the data revealed that total mean uptake of potassium was higher (128.17 kg ha -1 ) with MTU 1010. The mean per cent increase in K 2 O uptake with MTU 1010 over Pradyumna and Rajendra was 13.5 and 22.2 respectively. These results are in agreement with the findings of Sri Ranjitha (2011).
Among the treatments the highest potassium uptake was obtained with(T 9 ) viz., P 3 (15 cm × 10 cm) in combination with F 3 (195-86-90 , N, P 2 O 5 and K 2 O) and was significantly superior to P 2 (15 cm × 15 cm) and P 1 (20 cm × 20 cm) at all stages of crop growth (Table  4 ). The lowest potassium uptake was recorded in (T 1 ) viz., P 1 (20 cm × 20 cm) in combination with F 1 (111-32-45, N, P 2 O 5 and K 2 O) at all stages of crop growth. These results are in agreement with the findings of Sandhya kanthi (2012), Singh and Namdeo (2004) and Navneet Aggarwal and Avtar Singh (2015) .
